Research into psychological factors associated with disclosure of human immunodeficiency virus (HIV) serostatus in low resource settings is limited. The primary aim of this study was to determine the relationship between depression, alcohol abuse, and disclosure of HIV serostatus to social networks. Methods: We performed a cross-sectional study in which 244 HIV-positive individuals were examined for disclosure of HIV-positive serostatus and assessed for DSM-IV (Diagnostic Statistical Manual, fourth edition)-defined major depression and alcohol abuse disorder. Multiple regression models were used to determine factors independently associated with major depression, alcohol abuse, and disclosure of HIV serostatus. Results: Of the 244 study participants, the majority 210 (86%) had disclosed their HIV serostatus. Among those who disclosed their HIV serostatus, 48 (23%) regretted this disclosure. The majority (40%) met DSM-IV criteria for depression, while (7.8%) met DSM-IV criteria for alcohol abuse. Disclosure was protective against alcohol abuse (odds ratio [OR] = 0.21; P = 0.016) but not depression (OR = 0.68; P = 0.38); and was associated with time since HIV diagnosis (OR = 1.39; P = 0.007) and HIV pretest counseling (OR = 3.9; P = 0.045). Conclusion: Disclosure of HIV serostatus was protective against alcohol abuse but not depression, while regret of disclosure was significantly associated with depression.
Introduction
One of the challenges faced by PLWHAs (persons living with human immunodeficiency virus [HIV] or acquired immune deficiency syndrome [AIDS] ) is the decision about whether or not to disclose their HIV serostatus to their social networks. HIV disclosure is a sensitive issue, often causing psychological distress due to the uncertainty of how people will react. [1] [2] [3] Although partners, family members, and friends may provide security and serve as sources of emotional support, the prejudice and discrimination directed towards PLWHAs may significantly impact this network of significant relationships. 4, 5 Lack of disclosure of HIV status has been associated with personal distress and loneliness. 6 Indeed, expecting rejection due to stigma is associated with denial, deception, and social withdrawal, which leads to more constricted social networks and low self-esteem. 7 The fear of being found out by the community, of disgracing one's self and family, and of mistreatment by health care workers are related indirectly to health seeking intentions and behaviors. 8 Furthermore, social avoidance or rejection can then, of course, hinder peoples' psychological and physical wellbeing. 
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Existing research regarding HIV disclosure has primarily focused on documenting rates of disclosure, 9 predictors of disclosure, 10 issues regarding disclosure to children, [11] [12] [13] and individuals to whom PLWHA disclose their serostatus. [14] [15] [16] Research on the relationship between disclosure and mental health problems (in particular, depression and alcohol abuse) has produced mixed findings and has been conducted largely in HIV-positive populations from developed countries. Some studies have found an association between disclosure and lower levels of depression, 10, 17, 18 while other studies have reported higher levels of depression being associated with disclosure of HIV serostatus, 19 and others have reported no association between depression and disclosure. 14, 20 This pilot study was designed to explore the prevalence of depression and alcohol abuse among HIV-positive individuals attending a rural HIV clinic in western Uganda. We hypothesized that there would be high rates of depression and low rates of alcohol abuse in this study population. We also aimed to determine the relationship between these mental health problems and disclosure of HIV status to family and friends. We hypothesized that disclosure of HIV status to either family or friends would be protective against depression symptoms and alcohol abuse. However, those who regretted disclosing their HIV status would have more prevalence rates of depression and alcohol abuse than those who did not regret their disclosure.
Methods Participants
A total of 244 HIV-positive individuals participated in the study; 64% were female, 53% had primary level education, and 58% were unemployed. The participant age range was 18-60 years (mean = 36.2, standard deviation [SD] = 8.9); 52% were married or cohabiting, 6.6% were single, 15% were divorced/separated, and 26% were widowed. The majority (60%) had four or more children. Details of the demographic characteristics are shown in Table 1 . Patients were eligible for this study if they: 1) were receiving outpatient care at the clinic, 2) were 18 years or older, 3) did not have any debilitating illness or impaired consciousness, and 4) were able to provide written informed consent prior to participation. Study procedures were 
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Depression, alcohol abuse and disclosure of HIV status approved by the Butabika National Referral Psychiatric Hospital ethics review committee. All individuals requested to participate in the study, consented to do so.
Measures Demographics
Descriptive information, including age, gender, marital, educational, and employment status, and number of children were assessed using a standardized demographic questionnaire.
Disclosure of HIV status
Disclosure of HIV status was assessed by directly questioning the study participants whether they had disclosed their HIV status to relatives or friends.
Depression and alcohol abuse disorder
The Diagnostic Statistical Manual fourth edition (DSM-IV) 21 symptom criteria for depression and alcohol abuse disorder (see Appendix 1) was used to diagnose depression and alcohol abuse disorders. This instrument was translated to Lunyankole (the local language of the study participants) and back-translated into English by expert and ordinary individuals such as nurses and volunteer health workers who speak both English and Lunyankole. The translated, Lunyakole version of the DSM-IV symptom criteria for depression was adapted to include the local expressions of depression and locally observed consequences of excessive alcohol consumption. This exercise ensured that wording and question construction were comprehensible to the target population.
Individuals who endorsed five or more symptoms of depression and indicated that these symptoms had caused significant problems at home, at work, socially, or at school or in some other important way were diagnosed as having depression. Individuals who reported a maladaptive pattern of alcohol use in the previous 12 months characterized by intoxication more than once which interfered with their ability to fulfill responsibilities at home, at work, or at school were diagnosed with alcohol abuse disorder.
statistical analysis
Statistical analysis was carried out with STATA statistical software (v 10; Stata Corp, College Station, TX). Frequencies of clinical and demographic variables were computed, and bivariate analyses were conducted to identify demographic and clinical variables that were significantly correlated with disclosure of HIV status. For the bivariate analyses, we used chi-square tests or Fisher's exact test for categorical variables and independent-sample t-tests for continuous variables. Factors independently associated with depression, alcohol abuse, and disclosure of HIV status were assessed using multiple regression models.
Results
Of the 244 study participants, the majority 210 (86%) had disclosed their HIV status. Table 2 shows the comparison of those who disclosed and those who did not disclose their HIV status. Among those who disclosed their HIV serostatus, 48 (23%) regretted the disclosure. Table 3 shows the factors independently associated with disclosure of HIV status. The majority (40%) met DSM-IV criteria for depression, while (7.8%) met DSM-IV criteria for alcohol abuse.
characteristics of study participants with depression 
Discussion
In keeping with our hypothesis, high rates of depression and low rates of alcohol abuse were found in this study population in western Uganda. This finding is comparable with what previous studies conducted in Uganda have found.
A study in eastern Uganda found that 47% of HIV-positive individuals had significant depression symptoms. 22 Other studies have reported estimates of depression symptoms ranging from 30%-54%. 23, 24 Prevalence rates of alcohol also fall within the range that has been described in HIV-positive populations in developed and developing countries. In North America, a systematic review by Hendershot et al 25 found prevalence rates of alcohol use disorders to range from 9%-15%. Studies from South Africa 26,27 report on estimates ranging from 2.5%-10%.
Consistent with previous studies, 28, 29 there were high rates of disclosure of HIV status in this study population. Previous studies have confirmed that when people living with HIV disclosed their status to more people, they reported more social support. 30 Disclosure of HIV serostatus was significantly more likely to occur in those that had known their HIV status for longer periods and those who had received HIV pre-test counseling. 
23
Depression, alcohol abuse and disclosure of HIV status the literature. Serovich et al 31 investigated time to disclosure of HIV status and found that more disclosure occurred as the number of years since HIV diagnosis increased, with the majority of patients revealing their status within the first 7 years of diagnosis. Interventions such as HIV pre-test and post-test counseling have been previously found to significantly correlate with disclosure of HIV status. 32 In keeping with our hypothesis, depression and alcohol abuse were less prevalent among those who had disclosed their HIV status compared with those who had not disclosed, although the association was only significant for alcohol abuse. The significant negative association between alcohol abuse and disclosure of HIV status is unique to this study. Previous studies in which substance use has been assessed have not found any correlation between alcohol abuse and disclosure of HIV status. 33, 34 Although, there were few individuals who regretted their decision to disclose their HIV status, those who did had more rates of depression and alcohol abuse than those who did not disclose their HIV status. These findings affirm that disclosure is a complex process with widely varying consequences. Although it may result in greater social support, negative consequences such as feelings of regret and undermining reactions from close friends, intimate partners, and parents have been associated with depression and anxiety. 10, [35] [36] [37] Interestingly, individuals with alcohol abuse were significantly less likely to have received HIV pre-test and post-test counseling, suggesting that these pre-notification measures may be protective against maladaptive behaviors in the face of an HIV diagnosis. Indeed, previous studies have found a decrease in sexual risk behaviors following HIV counseling and testing among HIV-positive individuals.
However, results from this research must be viewed within the context of the following limitations. Firstly, the crosssectional nature of this study limits our ability to interpret causal direction in the findings. Secondly, we did not ask when disclosure occurred with each of these participants, and the different targets of exposure were not investigated. Research has shown that there may be a different impact of disclosure depending on the targets of disclosure. 38 Further, the impact of disclosure may be different in the period immediately following the disclosure than that occurring later. It is possible that the positive effects of disclosure may diminish over time and other factors such as stressful life events, medication adverse effects, and symptomatic disease may override the initial effect of disclosure. These factors are potential confounders that were not controlled for in this study.
Conclusion
Disclosure of HIV status was independently associated with longer periods since HIV diagnosis and HIV pre-test counseling in this study population. Disclosure of HIV status was protective against alcohol abuse but not depression. Regret of disclosure was significantly associated with depression.
There is a need for continued research with African HIV-positive populations to identify background and contextual variables that may uniquely influence disclosure of HIV status so that evidence-based strategies that address stressors related to disclosure can be implemented.
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DsM-IV criteria for alcohol abuse
A maladaptive pattern of alcohol abuse leading to clinically significant impairment or distress, as manifested by one or more of the following, occurring within a 12-month period:
• Recurrent alcohol use resulting in failure to fulfill major role obligations at work, school, or home (eg, repeated absences or poor work performance related to substance use; substance-related absences, suspensions or expulsions from school; or neglect of children or household).
• Recurrent alcohol use in situations in which it is physically hazardous (eg, driving an automobile or operating a machine).
• Recurrent alcohol-related legal problems (eg, arrests for alcohol-related disorderly conduct).
• Continued alcohol use despite persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of the alcohol (eg, arguments with spouse about consequences of intoxication or physical fights).
